Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



D,i.,.db, Google 



D,i.,.db, Google 



il 

# Hi. 



.dbiGoogle 



D,i.,.db, Google 






■PSS 



Inued September ic, l< 



U. S. DEPARTMENT OF AGRICULTURE, 

BUREAU OF ENTOHOLOST— CIRCULAR Ho. 142. 

LO. HOWARD. EuoBolcaitiikjawftiBwwa. 



THE INDIAN-MEAL MOTH 

AND 

"WEEVIL-CDT" PEANUTS. 



C. H. POPENOB, 

.£>ttofnolo;tcal Xwiftonf , TVud: Cro'p and Stored Produd htteet Invatigaliotu. 



81W— Clr. I«— 11 



UNIVERSITY OF MICHIGAN LIBRARIES 



BUREAU OF BltTOMOLOOY. 

L. O. HowABD, B*tomoloffUt and CMef of Bmrtau. 

O. L, Uabutt, BnlomoloeUt «kI Actino Chief in Abte»ce of Chief. 

E. 8. Currow, SawtwHw Attistaitl. 

W. P. TABTcr, OMef Clerk. 

P. H. CHmEHDEN, in charife of Imcfc crop and stored product iiuect inveatt- 
9atUm». 

A. D. Hopkins, in charge of foretl tntect tnventigationt. 

W- D. HuMTEB, in charge of soulkem /leM crop insect invetligatUm: 

F, M. Websteb, (n charge of cereal and forage insect inveitlgatlont. 

A. L. QOAIHTANCE, in charge of decidKOKs frvU inaecl investigations. 

E. r. PRILUPS, in charge of bee culture. 

D. M. RooRBS, in charge of preventing/ spread of moths, field work. 

RoixA P. CuBBiE, In charge of editorial work. 

Uabel Colcobd, (n charge of li&rory. 

TKVCK CBOP AKIt STOUD PBOOOOT INBBCT ItrVESTUlATlOMS. 

T. H. CHiTTEHDnf, In charge. 

K. M. Bnsaiu., 0. H. Popenok, Wu. B. Pabexb, H. O. Maibb, Tuob. H. Joma, 

M. M. HioH, Fred A. JoHHaron, eiHomoUigical astltlants. 
I. 3. OoNNT. collaborator in California. 
P. T. Cole, collaltorator in tidetoater Virginia. 
W. N. Obd, collaltorator (n Oregon. 
Mtaiov T. Vau H(tt)i, preparator. 



Dictized by Google 



CmCULABNO.142. I-BUertBeplembetlMm, 

United States Department of Agriculture, 

BUREAU OP BNTOMOLOaV. 

L. O. HOWARD, Batoowloclrt uul CUcf of Bunau. 



THE INDUN-MEAL MOTH AND "WEEVIL-CUT" PEANUTS* 

By C. H. POPBHOE, 
Entomoloffictxl AgsUttmt, Truck Crop and Btored Prodnot Intecl Im>cstisrati(m»^ 

Until s few years ago the peanut had been considered as almost 
immune from insect injury, the plant being affected by few insects^ 
and the " nuts " being protected by their thick shells against most 
of the usual insect enemies of stored products. There are, it ia. 
true, one or two species of beetles which by reason of their homy 
jaws are able to cut readily through the woody tissue, but the injury 
from any of these had been infinitesimal. 

Since the advent of the mechanical thrasher or " peanut picker '* 
conditions have changed to a great degree. The machinery is by 
no means perfect as yet, and the tendency of the operator to feed, 
the peanuts too quickly through the machine results in a large per^ 
centage of broken shells, and affords easy entrance to several of the 
common sto red-product pests. It is estimated that between 20 and 
30 per cent of the peanuts are injured in this manner, consequently 
becoming " seconds," and in nearly every case becoming infested in 
a short time after being stored.' 

Another source of injury to the shells of the peanuts, affording 
ingress to insects, is the practice of piling tlie sacked nuts high in 

>At a DwetlOK beld June 14, 1911, at the Department of Asrlcaltare, WaabliiKton,. 
D. C, which wu attcDded by dud; pfomlDent poDut dealers, chiefly trom Norfolk^ 
SaBolk, aod PDrtamouth. Vs., and rrom North and South Carolloa. the questloD of haw- 
to treat " cat " peanuts was dlscutRcd by Hr. Popenoe and by tbe writer, and an agreo^. 
ment waa reached to undertake tbe project of testing remedies for peanuts in slore. Th«. 
Tslue of tbe peanut Industry tar 1910 was estimated at 115.000.000. AssumlDg th«. 
perceDta^ of insect Injury to be the Same as that to stored oeres's, tbe loss to th« 
peanut dealers wonld be 20 per cent, or, at a conservatlTe estimate, t3.000,000. ODa^ 
prominent dealer waa about to abandon the Industry because ot Insect Injury. lo Itde^ 
water Virginia, where a preliminary InveetlgaUon was made, Mr. Popenoe was assisted br 
Ur. F. A. Johnston and by Mr. W. R. Beattle, or the Bureau o( Plant Induitry. Inde«^ 
It was owing to the seTTlces or Mr. Bealtle Ibat tbla Investigation was begun, Tbe Bccom> 
panylog cltcnlaT la being laaued by reqneat of the peannt growera, — F. B. Chittihpbh. 
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2 INDIAN-MB4L MOTH AND WEEVILrCUT PEANUTS. 

the storage warehouses. This makes it necessary for the workmen 
to climb upon the stacks of sacked peanuts, thus breaking many 
more, and increasing the percentage of infestation. 

The insect chiefly concerned in the injury to stored peanuts is the 
larva of a small dusky moth, commonly called the Indian-meal moth 
{Plodia tTiterpunctella Hbn.), a common and well-known pest, habit- 
ually frequenting all places where foodstuffs and cereals may be 
stored, and feeding, as its name would indicate, upon meal, flour, 
and grain. It also attacks dried fruits, nuts, chocolate, and seeds. 
Like other related species, it prefers darkness or semidarkness, 
although at times seen abundantly in well-lighted storerooms.' 

DESCRIPTION OF STAGES. 

The adult or moth, shown in the accompanying illustration 
(fig. 1, a), is about one-half to three- fourths of an -inch in expanse 
of wings. The .outer two- 
thirds of the forewing is of a 
reddish brown color with a 
coppery luster, while the in- 
ner third is whitish gray, giv- 
ing the insect, while resting, 
the appearance of being 
cloaked. The hind wings are 
dusky gray. The larva, 
shown at c, d, and e. Id the 
figure, is dirty whitish, vary- 
ing at times from greenish to 
a decided pink cast. It is 
about one-half of an inch in 
length when mature. The pupa, shown at h, is about three-eighths of 
an inch in length and light brown in color. It is inclosed in a 
cylindrical silken cocoon or web, which may be mixed with frass. 
The eggs are small and white, and are deposited upon the food sub- 
stance selected, either singly or in groups of three to a dozen. 

LIFE HIBTOSr AND HABITS. 

The motlis usually make their appearance in numbers, in Virginia, 
by about the middle of June, and may be seen flying in the darker 
portions of the storage houses or resting upon the sacks of peanuts, 

'In addliioD lo the ladlaD-meal moth. scTeral oilier IdbcyIs are fTr?quen(l7 (ound to 
iDjuro peanutH Id xtorsKc, These, In the order of tbelr ImportBhce, are as rollowa : The 
rual-red flour beetle (TriboIWm navalt Fab.), tbe wv-toolbed grain beeUe (SUwanut 
■HHnanenaii L.>, the eadelle {Teacbroide* ntnurHanlciu L.), tbe flg motli (BpHeitla 
eaulella Walk.), ana the Mediterranean flour moth (BphfsUa kuehnieUa Zell,). The 
tbree former siieeles are capable of cutting througb tb« Bbelts of peanuts, but rarelr 
occur In such numbera as to be Injurious to them. They are >menU>le to tbe remedies 
mentioned In thin publication. 




Fio. 1.— The Indlan-mesI moth (Plodto (nter- 
puBcieHo) ; o. Moth; b, chrjaalis ; e, e«lec- 
pUlar : d, head; «, Oral abdominal segment 
of eaterp'llA''. more enlarged. (From Cblt- 
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INDIAN-UEAL HOTH AND "wEBVIL-CUT" PBANTTrS. 8 

In nnheated houses the first eggs are laid in March and April by 
the motlis just issuing fr<Mn the pupal stage. At this time they are 
comparatively scarce and are little noticed; but later, when the 
successive generations have been allowed to multiply, they become 
very abundant, reaching their maximum in the latter part of Au- 
gust. In heated rooms r^roduction may be continued throughout 
the winter. 

The eggs hatch in ab<^ 4 days after deposition, and the larv» 
at once begin the work of destruction. The larval stage may be con- 
sidered to last about 18 ^ys, varying according to weather condi- 
tions. During this time the larva: crawl from one kernel to another, 
ieedmg as they go, and spinning a quantity of silken thread, which, 
mixed with food particles and excrement, disfigures and injures the 
material over which they crawl. When the nuts have been attacked for 
some time the entire mass resembles a mat of webbing mixed with 
powdered food material and frasa. ^Vhen fully mature the larv» 
crawl about, seeking a place for pupation and spinning large quan- 
tities of web as they go, finally making, in cracks in the flooring, 
between bags, or in other dark places, cylindrical silken cocoons, in 
which the larvae transform to the pupal stage. In hibernation the 
larva remains throughout the winter in the cocoon, in a state of 
quiescence, pupating «arly the following spring. 

The pupal stage usually lasts from 5 to 10 days before the issuance 
of the mature insect, making the life cycle, under good conditions of 
temperature, from 4 to 5 weeks and affording opportunity for from 
4 te 7 broods or generations of larvte in one year. As the female 
is capable of depositing from 300 to 400 eggs, it may be seen that 
the capacity for injury is considerable.' 



This insect has a number of natural enemies, the most prominent 
being two hymenopterous parasites, Omorgus frumentamts Kond. 
and Uadrobracon hebetor Ashm. These two forms do much to check 
the multiplication of this and other similar pests. 



B£MBD1AL MEASURES. 



Although at first sight this insect seems to present a problem to the 
packer, its control is by no means so difficult as might be supposed. 
At least two effective methods of control are applicable, namely, 
heat and fumigation. 

The heat method of control. — The treatment by heat, while new in 
its application to entire buildings, has during the past two years been 



> Tbe descrlptlOD of ilagex and notcH on tbe 1 
or Dr. F. H. CblttendcD. pnblUbed In BaUctLn 
United States Departraeot of Agticnlture. 
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. nsed very successfully, both in the control of the Indian-meal moth 
and in that of the related Mediterranean flour moth. Both Prof. 
G. A. Dean, of the Kansas Agricultural Experiment Station, and the 
author have used this method in the control of the flour moth, and it 
was used quite successfully by the latter in a peanut mill in Virginia. 
It is, of course, only applicable to mills heated by steun. In the 
proper application of this method the mill should be thorou^dy 
piped and furnished with suitable radiators. Sufficient radiator sur- 
face should be supplied to obtain a temperature of 120° to 125° F. 
A few courses of If-inch pipe placed along the side walls should 
easily bring about the desired results. If a warm day in the summer 
is selected and the steam is employed at a pressure of 75 to 100 
pounds, only a small amount of radiator surface is needed. To 
permit the most effective penetration of the heat, the bags of nuts 
should be piled only a few feet deep, as experience has shown that 
some time is required for the peanuts within the piles to be raised to 
a uniform high temperature. The building should be closed tightly 
and the temperature raised to 120° F., remaining at this point for at 
least 6 hours. A longer time is advisable, as the praietration is 
thereby increased. Bags of shelled stock are with difficulty heated to 
the center without a long exposure, and although the larvte work 
near the outside of the bags they may crawl to the center to escape 
the great heat, which tends to make them much more active. 

The temperature should not be raised above 125° F. in the case of 
peanuts, as experiments have shown that a slight degree of blanching, 
or slipping of the " skin," takes place in shelled Spanish nuts exposed 
to such a heat. Virginia peanuts, being much less oily, are not 
affected, while no injury whatever takes place in the case of unshelled 
nuts- Germination is likewise unaffected, peanuts exposed 6 hours 
to a temperature of 140° germinating better and more quickly than 
those tinheated. A temperature of 116° is fatal to insect life in a 
short time, larvfe, pupee, and adults of the Indian-meal moth dying 
in less than one-half hour, when exposed. 

Furmgation. — In mills and storehouses where the heat method is 
inapplicable, it may be necessary to fumigate with hydrocyanic-acid 
gas. On account of the extremely poMonoua rmture of this gas care 
is neaessary in its use, and, where careless or ignorant help is em- 
ployed, some danger might accrue through improper or careless 
handling. Before the gas is applied the building should be ti^tly 
closed; afterwards jars containing the requisite amount of diluted 
sulphuric acid should be placed therein, and the paper bags contain- 
ing the cyanid of potassium dropped into these jars, thus liberating 
the gas in the room. This gas is used extensively as a r«nedy for 
flour-mill and household insects, and where intelligently handled 
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givee excdleot results. Full directions for its use are g^ven in Cir- 
cular 112 of this bureau.' 

Carbon bisulphid is also applicable as a fumigant, and is highly 
effective, although its great inflammabilit; and the possibility of its 
explosion when ignited are in a measure against its use. 

HKAMS OF PBEVENTION BT THE PACKER. 

In order to decrease the liability of peanuts to insect injury, the 
factory should be kept as free as possible from an accumulation of 
moths during the summer season. To this end, all cars of infested 
peanuts coming into the factory should be fumigated before entrance. 
The factories should be so constructed as to furnish as few hiding 
places for the larvae and pup% as possible. A modem reenforced 
concrete structure with concrete floors may be, with proper attention, 
kept almost entirely free from the pests. 

The writer has seen large numbers of the larvse hibernating be- 
tween the two layers of a double floor that was apparently tight, 
and with ease resisting ordinary efforts to diminish their numbers. 
All cracks and crannies large enough to hold a small quantity of 
dust may also prove breeding places for the larvte. 

Care in attending to the freedom of outgoing freight cars frcHU 
larvie will also be of value in controlling the injury due to insects. 
An ordinary freight car can be easily and safely fumigated at a cost 
not to exceed $1, with either hydrocyanic-acid gas or carbon bisulphid. 
Even a thorou^ cleaning of the car before reloading will be of 
value in destroying many insects brought in with the previous ship- 
ment,* 

The storage rooms should be li^t and airy, and the peanuts 
should not be piled so high that it is necessary to climb about <»i the 
bags in order to reach the top of the piles. While swne degree of 
immunity may be reached by the storage of peanuts in large bulk, 
still the increased amount of breakage from Uiis method more than 
balances the good effects of the bulk storage. 

The storage of peanuts in elevator bin? holding several thousand 
bushels each does not meet with this objection, as in such case the 
nuts are trampled but little, and the injury by insects is limited al- 
most entirely to the top layer, rarely extending more than a foot or 
two below the surface. 

HEABUBES OF PBZVENTION BT THE OROWER. 

Infestation of peanuts by the Indian-meal moth frequently takes 
place in the storage sheds or bams of the farmer or grower, where 
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6 INDIAN-MEAL MOTH AND WEEVIL-OUT PEANtlTB. 

the nuts are held in reserve and only sold as needed. Where the nuts 
are held over the summer, the moths are allowed to breed freely, with 
the result that many nuts that would otherwise escape infestati<Hi 
are ruined. Storage in dark, dusty lofts or sheds also allows greater 
increase of the insects by providing a suitable breeding place. Nuts 
which have been held for several years by growers frequently show 
large numbers of infested kernels. It is urged in this connection that 
unless in exceptionally good condition with regard to broken shells, 
no nuts should be held in the granary of the farmer later than the 
1st of June, at which time the injury by the first generation or 
"brood" is just beginning. When held later, without proper fumi- 
gation and attention, the multiplication of the pest is unchecked, with 
the result that the grade of the nuts is materially reduced. 

Of primary importance is the proper selection and operation of 
the peanut picker or thrasher. There are several types of (his ma- 
chine on the market, which with careful use may be depended upon 
to break a minimum amount of the shells. The almost universal 
cause of such injury is the practice of crowding the machines in 
order to thrash a larger quantity of nuts in a short space of time. 
This practice is reprehensible, as it is responsible for the large amount 
of broken peanut shells found in machine- picked nuts. While more 
profitable to the thrasher, its expediency seems doubtful, as the grade 
of the nuts is thereby reduced and the opportunity for infestation 
increased, thus reducing the price obtained for the product. The pea- 
nut packer will readily pay a higher price for an article in which he 
can be assured of a maximum number of fancy nuts. It is therefore 
suggested that proper attention be paid to the operation of the picker, 
and that care be taken that the machine is not crowded. This w'ill 
result in much less breakage and so diminish the infestation that 
there will be little need of further precaution in the matter of storage. 
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INSECT OAIHAOE TO STANDING TIMBER IN THE 
NATIONAL PARKS. > 

Bj A. D. Hopkins, 
fn Charge of Forest Insect Inveetiaations. 

CHARACTER OF TKB DAKAOB. 

The daniRge by insects to the living trees of the forests and orna- 
mental grounds of the national parks consists of injuries to the 
foliage, branches, or the entire tree which mar or destroy their 
attractive, educational, and historic features and diminish or destroy 
their commercial value. 

Throughout the forests of the Rocky Mountains arid Pacific slope, 
including the national parks, a large percentage of the timber has 
died during the past half century. The old standing and fallen dead 
trees, the red foliage of those that died last year, and tlie fading 
tops of those now dying bear evidence of the work of insects and 
are conspicuous examples of a great waste of forest resources- In 
some localities a few scattering trees die each year within a town- 
ship or section; in others, clumps of trees or whole forests die during 
a single year. 

The conifers, which are the predominating trees of this western 
part of the country, are subject to a high death rate from insect 
attacks. The pines, the spruces, the Douglas fir, the balsam firs, 
the hemlocks, the cedars, and the Sequoias (redwoods) have each at 
least one destructive enemy. 

Tn the fall, spring, and early summer the dying and recently dead 
trees are conspicuous on account of their fading, yellowish-red, and 
reddish-brown foiloge, as if injured by fire. When they are in 
large patches, or extend over a considerable area, their death is 
often attributed by the casual observer to forest fires. 

> Tbla paper waa read by th« antbor (t a coQferam ol oatlonal park raperlnlendnta 
b«Id nn'der tbe auBplcea of tbc Secrelarr ot tbe Interior. Septembar 11-12, Itni, and 
In enrtHxHed In tbe proMedtngs ot tbfl meetUK Iwued by tbe Interior Departmeot. 
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2 INSECT DAMAGE IN THE NATIONAl, PABES. 

EXTEITT OF THE DAKAGE. 

The extent of the damage to the forests by insects through the 
accumulation of dead timber and the dythg of matured trees over 
large areas is vastly greater than the general observer would suppose. 
Tn fact, the dead and fallen timber is so common in all forests that 
it has heretofore been recognized as a natural and inevitable condi- 
tion. Large areas of insect-killed timber have been charged to fire 
without further thought or examination to determine the real cause. 
Fallen timber has been attributed to storms, and scattering dead 
trees to old age. 

During the present year a reconnaissance was made of typical 
sections in one of the national forests, where there was no evidence 
that destructive forest fires had occurred during the past 20 years. 
It was found that the standing and fallen dead yellow pine that 
had died within that period amounted in board feet to nearly half as 
much as that which was then living, and of the sugar pine and 
Douglas fir there was one-fourth as much dead as was then living, 
and every dead tree examined in the estimate showed evidence that 
it had been killed by insects. 

In the Black Hills Xational Forest of South Dakota over one-half 
of the timber died within a period of about 10 years, Tn Oregon 
and Montana nearly all of the larger pine died within a few years 
on areas of a few hundred acres to 100,000 acres or more. Thesu 
together with many other examples of extensive dying of timber 
have been investigated and found to be caused primarily by insects. 
Investigations have also demonstrated beyond question that a vast 
amount of timber is killed by insects every year within the forested 
areas of the Rocky Mountain and Pacific Coast regions. Further- 
more, the accumulation of this dead timber and fallen debris is a 
menace to the living, because it furnishes fuel for destructive forest 
fires. The losses frwn insect depredations are thus augmented by 
fires. 

The extent of damage to the forest and other trees of the national 
parks has not been estimated and, with the exception of investigations 
conducted in the Yosemite and Glacier Parks, we do not have much 
direct information as to the damage already done. It is plain to us, 
however, that the general (^nditions are not different from those 
which prevail throughout the regions in which the parks are located ' 
and in which the destructive species of insects are known to occur. 

The amount of damage in the parks must be considered not only 
on the basis of the commercial value of the forest resources, but on 
that of the ajsthetic and educational value of the virgin forest with its 
typical examples of tree species. 

The loss of a section of the forest which forma the attractive fea- 
ture in the landscape, or is the only remaining example of the origi- 
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nal type of forest growth of that region, is far greater than that rep- 
resented by the commercial value of the timber; as is also the loss of 
notable veterans and giants of the different species. These old forests 
and old trees are at present one of the attractive and instructive fea- 
tures of the timbered areas of some of the national parks, and if they 
are protected from their insect and other enemies they will be even 
more attractive features in coming centuries. Under present condi- 
tions, these old trees of the virgin forest are in greater danger of 
being killed by insects than are the younger trees. Indeed, many of 
them have been killed within recent years. 

The three giant sugar pines on the trail from Wawona to Glacier 
Point and the Yosemite Valley are examples. Two of them were 
dead and the other was dying when X saw them in June, 1901, and 
there was conclusive evidence that their death was caused by the 
mountain pine beetle. The veteran sugar pine, known as " Uncle 
T«n," was being attacked at that time by the same species of beetle, 
and I am informed that it died the following year. The loss of these 
four giants of the species is irreparable. 

The Sequoias are supposed to be immune to the attack of insects, 
but they are not. They are more re^stant than other species, and 
that is one reason they have lived so long. However, each species 
has R barkbeetle enemy ^vhich, under favorable conditions, is capable 
of killing the largest and finest specimens. I saw one of the large 
redwoods in the vicinity of Eureka, Cal., that had been killed by its 
barkbeetle enemy, and when in the Mariposa Grove, in 1904, I dis- 
covered the barkbeetle enemy of the big tree in the living bark of a 
storm-broken limb. 

THE PBHTCIPAL DEPKEDATOSa 

The mere mention of the names of the thousands of species of in- 
sects, each of which causes some peculiar injury during the life of the 
different tree species, would occupy more space than is allotted for 
this paper. Therefore we must consider the more important of those 
which are directly responsible for the death of the trees. 

The little genus of Dendroctonus beetles, or tree-killing beetles, is 
represented in the Rocky Mountain and Pacific Slope regions by a 
few species whicli are more destructive to the conifers of western 
North America than all other forest insects combined. They are a 
constant menace to the pine, spruce, and Douglas fir of the national 
parks. They are certain to be present in every park in which there 
are forests of their host trees, and have doubtless caused far greater 
damage than the park oiBcials have realized. 

The species, in the order of fheir destructivencss, are the mountain 
pine beetle, the western pine beetle, the Engelmann spruce beetle, the 
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Jeffrey pine beetle, and the red turpentine beetle. All but the Jeffrey 
pine beede of the Sierras are common to the norliwm Socky Moun- 
tains and the Pacific Slope. Those common to the central and -soatfa- 
em Rocky Mountains are the Black Hills beetle, the Engelniiion 
spruce beetle, the Doa^s fir beetle, and the red turpentine beetle. 
'JThere are three other spectee common to the southern Rocky Mount- 
ains and northern Mexico -which are of less importance in causing 
the death of trees. 

These insects are small, stout, black to reddi^-brown beetles, rang- 
ing in length from about 2 mm. to 9 mm., or 0.08 to 0.86 of an inch. 
They fly in the penod from April to Octobra and attack the main 
trunks of the living healthy trees by boring into the bark and ex- 
cavating long winding or nearly straight ^g galleries between 
the baifc and wood. In ^is manner tbey completely girdle and thus 
cause the death of their victims. As soon as the bark begins to die the 
eggs depoait«d by ihe beetles hatch and the young grubs, or larval 
forms, complete the destruction of the inner bark. All of the broods 
develop into th*e adult stage within a year and emerge from the 
bark to fly in seurh of new victims. Each species has its peculiar 
habits in the dioice of host trees, methods ot attack, and period of 
development. 

THE MOUNTAIN PINE BEETI^. 

The mountain pine beetle attacks the mountain or silver pine, sugar 
pine, weetem yellow pine, lodgepole pine, and evidently all- other 
pines of the northern Rocky Mountains and the Pacific slope. The 
adult beetles fly in the period from July to October, inclusive. When 
abundant they concentrate their attack on clumps and patches of 
trees. Their long, nearly straight egg galleiies and radiating larval 
mines soon kill the bark on the mnin trunks, but the foliage of the 
infested trees remains green and apparently healthy until the follow- 
ing May and June. It then begins, to change to a pale green and 
later to yellowish and brown. By the time all of the foliage is dead, 
about the 1st of July, the overwintered broods of beetles begin to 
emerge. By the middle of August most of them are out of the dead 
trees and have entered the living ones. 

This is by far the most destructive insect enemy of the pine within 
its range, and under present conditions is a constant menace to tlie 
forests of matured or merchantable-sized timber. It can be con- 
trolled by felling the infested trees and by removing the infested 
bark from the main trunks without burning the bark or tops. This 
work must be done during the period between the 1st of October and 
the 1st of July to destroy the broods of the beetle before they emerge. 
Whenever the timber can be utilized the product will pay all ex- 
penses. If it has no commercial value it will cost on an average 
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50 cents a tree for the required treatment. After an outbreak is 
under control tlie Jiving timber can be easily protected from further 
depredations by giving prompt attention to the felling and barking 
of any clumps of dying trees found during May and June. Rangers 
or fire patrolmen can be instructed so that they can do this and any- 
thing else that is required to maintain control. 

THE WESIVttN Pmti KKETIX. 

The western pine beetle attacks tlie western yellow pine, the sugar 
pine, and the Jeffrey pine. The beetles fly in late June to October, 
inclusive, and usually attack scattering individual trees, often select- 
ing the larger and older examples. The adults excavate winding 
egg galleries between the inner living bark and the wood and trans- 
form to the adult stage in the outer bark. The beetles begin to fly 
and attack the trees, in June and continue the attack until October or. 
November. The first geuei'ation develops and emerges in August to 
November, and the second generation passes the winter in the trees 
that are killed by it in the s\inimer and fall. 

The foliage of the infested trees begins to fade and turn yellow in 
a few we^ after the trees are attacked by this beetle. The saomier 
broods of the first generation leave the treee by the time the foliage 
ia reddish brown, but the overwintered broods ^ not emerge until the 
following May and June, in some cases several months after the 
foliage is brown. 

This species is next in importance to tlie mountain pine beetle 
fie a deetructive enemy of the pine, and the two species often combine 
in th^r attack. In this combined attack the western pine beetle is 
a secondary enemy of the trees because it follows the attack of th« 
other ^>ecie8. When it is the primary enemy it is responsible for 
the death of a few scattering trees eaoh year throughout the forest, 
which results in the accumulation of dead timber. In the aggre- 
gate, this accumolative loss is very extensive, involving, as it does, the 
ki^est and be^ trees. 

The insect can be controlled and the living timber protected from 
its rsvagos by felling tlie infested trees during the pmod between the 
1st of October and the Ist of June and removing the bark from the 
main trunks and burning it. It is necessary to bum the bark because 
the broods of this species transform in the outer bark. They are not 
destroyed by simply exposing the inner bark, as is the case with the 
mountain pine beetle. 

THE JKPntEY PINE BEEH.E. 

The characteristic habits of the Jeffrey pine beetle are similar to 
those of the mountain pine beetle, and therefore it requires the same 
ti-eatment. 
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THE DOQGLAa FIR BEETLE. 

The Douglas fir beetle attacks the Douglas fir. the big-cone spruce, 
and the western larch. The beetles fly in April and May and enter 
the living bark on healthy trees and on trees that have been injured 
by fire and those that have been recently felled. In habits of attack 
and general characteristics the Douglas fir beetle is similar to the 
mountain pine beetle, except that the former be^ns to fly earlier 
in the season and the foliage of the trees infested begins to die in 
the fall. It is very destructive to the Douglas fir throHghout the 
Eocky Mountain region from British Columbia to Mexico, but is 
much less so on the Pacific slope, especially toward the coast It 
can be controlled by felling the infested trees during the period 
between the Ist of September and the 1st to middle of the following 
April and removing the infested bark from the trunks without 
burning. 

THE RED TDHPENTINE BEETLE. 

The red turpentine beetle is the largest species of the genus Den- 
droctonus. It begins to fly in April and is active until October and 
November. It attacks the pine and rarely the spruce. As a rule it 
confines its operation to the base or basal portion of the trunks. 
While its normal habit is to breed in the bark of stumps and logs of 
newly felled trees, it often infests the bark on healthy trees. It 
rarely kills a tree, but is the cause of a large percentage of the basal 
wounds known as "cat faces" and fire wounds, so commonly met 
with in the pine. This is u far more difficult species to control than 
the others because it breeds in the stumps of felled trees and the base 
of those killed by the other species or by fire. Valuable individual 
trees can be protected by cutting the beetles out of the bark as soon as 
their presence is indicated by masses of exuding resin mixed with 
reddish boring dust 

Wherever there are continued lumbering operations the red turpen- 
tine beetle confines its attack to the stumps, but in the national parks 
and private grounds where a limited amount of timber is cut, or 
where the ravages of the mountain pine and western pine beetles 
have been controlled, it is likely to cause more or less extensive dam- 
age to the living timber for a year or two after. 

In combating the other beetles in the national parks, care should 
be taken to remove the bark from the stumps whenever they are 
found to be infested with this pest. 

THE exOEbSIANN SPfirCE BEETLE. 

The Engelmann spruce beetle attacks the Engelmann spruce, blue 
spruce, and any other species of spruce found within its range, but 
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does not attack the pine, Douglas fir, or balsam fir. It flies iu the 
period from June to August and attackB the bark of the main trunks 
of the older or matured trees. Its habits are similar to those of the 
mountain pine beetle, except that it flies earlier in the spring. When 
the trees begin to die the needles fade to a pale green and fal] before 
they change to yellow or brown, but the bare tvrigs present a grayish- 
brown appearance. The infested trees are easily located in the fall 
und early spring by the fallen needles and the bare twigs of the tops. 
This species occurs from British Columbia to Mexico and at 
times is very destructire to tlie Engelmann spruce forests. It can 
be controlled by felling the infested trees and removing the bark 
from the main trunks during the period beginning with the iBt of 
October and ending by the middle to last of May. 

THE BLACK HILLS BEETLE. 

The Black Hills beetle is by far the most destructive insect enemy 
of the pine of the central and southern Rocky Mountains and the 
Black Hills of South Dakota. Its habits are similar to those of the 
mountain pine beetle, and the same methods are adopted for its 
control. 

7AV0BABLE C0NI>rn0H8 VOB THE BEETLES. 

There are certain conditions in the administered as well as in the 
natural forests which contribute to the multiplication and destructive 
work of these Dendroctonus beetles. One of the most favorable con- 
<Iitions is an extensive forest of matured and old trees of pine or 
Kpruce, because in the beginning of on invasion such trees are more 
often the first to be attacked and killed. Trees in such a forest 
injured by lightning or storms often form centers of infestation in 
which the beetles increase to sufficient numbers to enable them to 
kill a few trees, and then the invasion is started, year after year 
increasing in force until a large percentage or all of the old timber is 
killed. The beetles then attack the young trees and often waste their 
energies on saplings, in which the broods fail to develop. 

Drought. — It is a common belief that severe droughts weaken the 
trees and thus contribute to favorable conditions for the attack of the 
beetles. We have made a very thorough investigation of this sub- 
ject and are led to conclude that exceptionally dry seasons are more 
unfavorable for the development of the beetles than are moderately 
humid ones, and tiiat, therefore, droughts do not contribute to their 
multiplication. 

Forest free. — Forest fires contribute, to a limited extent, to the 
multiplicatitm of certain species which breed in fire-scorched trees, 
but as a rule forest fires kill more beetles than they protect. 
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CoTihm^inal cutting, — CcMnmefcial cutting of timber may contrib- 
ute to tile multiplication of certain ^wcies which breed in the gtumps 
and tops, but if the cutting is continuous the insects confine their 
attack to the cut-over areas and do not invade the living timber. 
Sporadic summer cutting, however, is dtmgerous. The odor of the 
cut wood attracts the flying beetles to the locality. This contributes 
to their c(Hiomtration, and when the cutting is stopped they invade 
the living timber. 

Secondary enenaes. — ^The secondary enemies of the trees consist of 
numerous species which attack the bark and wood as soon as the 
trees bee<Hne weakened and are dying from other causes. The Den- 
droctonos beetles are the primary enemies or leaders in tite attack. 
The secondary enemies are, to a certain eatent, their allies, and 
when very abundant may contribute to favorable cuiditions for 
rapid advance in the destructive movement, but more often they 
are dependents and scavengers, merely utilizing the dead and waste 
material. With rare exceptions these secondary enemies are not 
capable of killing trees on their own account. 

TTHFAVOBABLE CONDITIONS FOB THE BEETLES. 

The unfavorable conditions for the destructive work of these 
Dendroctonus beetles are to be foond in administered forests where 
the ripe or matured timber is utilized and where the youog tiniber 
is protected by the prompt disposal, during the fall, winter, and 
spring months, of any clumps of dying trees. 

In other words, systematic forest management baaed on a knowl- 
edge of the principles of silviculture and forest entomology will 
soon present conditions so unfavorable for the Dendroctonus beetles 
that they can no longer exist as agents of destruction and waste. 

The natural enemies of the beetles serve as a repelling force against 
the progressive development of an invasion. Indeed, they are among 
the principal factors which have prevented the extermination of 
certain of the more important forest-tree species. These natural 
enemies consist of parasites and predatory insects, which feed on 
all stages of the barkbeetles, and birds, which feed oo the adults 
und young of the barkbeetles. Were it not for the fact that birds 
iilso feed on the predatory and parasitic insect enemies of the bark- 
beetles, and that such birds are limited in numbers, they might render 
the great service that is so commonly credited to them. 

Insect diseases in the form of epidemics sometimes serve to bring 
nn invasion under cMnplete control, and unfavorable climatic con- 
ditions have been known to exterminate a species of Dendroctonus 
beetles within an area of thousands of square miles. 

Therefore, although under natural conditions successive genera- 
tions of the older trees are killed by their insect enemies, these iu 
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turn ace chMked or repelled by nataral means, so that generations 
of younger trees take the place of their ancestors, and the forest as 
sudi is perpetuated. 

Natural eontroi ike moat eapertsive. — In the natioiial parks, na- 
tional tatesia, and private forests where the resoiirees have a commer- 
cial Talue this natural contn^ of the insect depredatturs on the 
timber is ihe most expenave and wasteful. Our friends, the efi«nie9 
of the beetles, can not be depended upon to operate for the best 
interests of the Federal or private owner. They can, bowerer, be 
made to r«ider efficient aervice as the allies of the owner in an aggres- 
sive warfare by him against the invader& In this capacity tbc^ are 
indispensable in the defense against renewed attacks and in the main- 
tenance of conditions which will insure the future protection of the 
living timber. 

GXKBBAL KETHODB 01* OOVTEOL. 

It is through a knowledge of the habits and seasonal history of the 
variooE species of depredating insects, and the various complex fac- 
tors operating for and against them, that forest entomologists are 
enabled to advise methods of procedure in practical control opera- 
tions either to reduce or eliminate the favorable conditions few the 
multiplication of the beetles or to promote and utilize the factors 
that are unfavorable for their existence. 

It is also through a knowledge of the characteristic evidences of 
their presence in the living and dying trees that we are enabled to 
give instructions to an experienced timber cruiser, for^ ranger, or 
fire patrolman which will enable bim readily to detect an infestation 
and report upon its character and extent. 

Experiments with and demonstrations of methods of control have 
furnished up-to-date information on the essential requirements in 
conducting active control operations, which enables us to advise the 
most economical and effectual method to be adopted for each species 
of beetle, each species of tree, and each locality where an infestation 
prevails. 

Therefore, if the symptoms are accurately described and informa- 
tion is furnished as to the local facilities for utilizing the infested 
timber or for treatment at direct -expense, specific recommendations 
for successful control can be made without an examination by an 
expert. 

The presence in any national park of quantities of dying pine, 
spruce, or Douglas fir that has not been caused by recent fires is 
evidence of the presence and destructive work of one or more species 
of the Dendroctonus beetles. An examination of the bark of the 
main trunks of some of the dying trees will usually furnish conclusive 
evidence, for if the trees are infested the characteristic work in the 
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bark, as illustrated in the bulletms of the Bureau of EntomoU^, will 
be easily recognized. 

The next thing to do is to determine the extent of th« infestation, 
the kind of trees involved, and the facilities for disposing of the 
timber by sale, free iise, or direct expense. Then the superintendent 
should report the facts to an expert and ask for advice and recom- 
mendations. If he will then proceed without delay to dispose of the 
infestation according to instructions given him, success in checking 
or completely controlling the pest is almost certain to follow. 

If, upon locating an infested area, it is found to extend beyond the 
park boundary in^o adjacent privately owned timber or the national 
forests, cooperation or at least concerted action is required, because 
an important center of infestation is a menace to the living timber 
within a radius of 10 to 20 miles. 

If the timber of a national park is healthy and centers of infesta- 
tion are found in adjacent forests within a radius of 10 tg 20 miles, 
the park superintendent should notify the owners. If, for any 
reason, the owners can not dispose of the infestation the park officials 
should help do it just as they would help in fighting a fire that 
was threatening the park. In like manner the Federal and private 
owners of healthy timber adjacent to a park should help dispose of 
any extensive infestation in the park, because it may be more of a 
common menace than a forest fire. 

If this policy of cooperation for the general good is adopted and 
the essential requirements for successful control are strictly adhered to 
for a few years by the officials of the national parks, the national 
forests, and the principal private owners, the damage to living 
timber in the parks and on adjacent lands will be reduced to a mini- 
mum, and ultimately thousands of dollars in commercial and eesthetic 
values will be saved for every dollar of public or private money 
expended. 
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THE DYING HICKORY TREES— CAUSE AND REMEDY. 

By A. D. HoPKina, 
In Charge of Forett Intrcl Invcallffatiimi. 

Within the past ten years a largo percentage of the hickory trees 
has died in various sections throughout the northern tier of States 
from Wisconsin to Ver- 
mont and southward 
through the Atlantic 
States to central Georgia 
and to a greater or less 
ext^t within the entire 
range of natural growth 
of the various species. 



^Vhile there are several 
and sometimes complicated 
causes of the death of the 
trees, investigations have 
revealed the fact that the 
hickory barkbeetle' is by 
far the most destructive 
insect enemy, and is, there- 
fore, in the majority of 
cases, the primary cause of 
the dying of the trees. 



lUW TO RECOGNIZE THE 
WORK or THE irKliORY 
BARKBEETLE. 



r,. 1. — Work of (be hlckorf barkbepti 

•:liit flBoiIr(»p(rtoi>H») on surfiipp ff i 
ncBth the barb : a, Primnry cntlciy : i 
mlnps. i.Vutbor's illuMrallao.) 



The first evidence of the 
presence and work of this 
beetle is the premature dying or falling of a few of the leaves in 
.luly and August, caused by the feeding of the adult or parent 

' Scotylut quaSrirptuotvii Hny : OriliT Colpopteru. tamlly Scoljtldc. 
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beetles at the base of the leaf stem (fig. 4), hut this work alone does 
not kill the trees. 

The next evidence of its destructive work is the dying of part of 
a tree or of all of one or more trees. If the trees are dying from the 
attack of the beetle, an examination of tbe inner bark and surface of 



the wood on the [iiaiii trunks will reveal curious centipede-like bur- 
rows (figs. 1, 2) in the bark and grooved on the surface of the wood. 
These are the galleries and burrows of the parent beetles and of their 
broods of young grubs or larva;. The girdling effect of these gal- 
leries is the real cause »i the death of the trees, 
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HABITS OF THE BEETLE. 

The broods of the beetle pass the winter in the bark of the trees 
that die during the preceding summer and fall. During the warm 
days of March and Apiil these overwintered broods complete their 
development to the adult winged form and during May and June 
emerge through small round holes in the bark (fig. 3) and fiy to the 
living trees. They then attack the twigs (fig. 4) to feed on the base of 
the leaves and tender bark and also concentrate on the bark of the 
trunks and large branches of some of the 
living healthy trees and bore through the 
bark to excavate their short, vertical egg 
galleries (fig. 1, a). Tlie eggs are de- 
pui'ited along the sides of tliese galleries 
and the larva hatching from them exca- 
vate the radiating food burrows {fig. 1, 
h: fig, 2), which serve to girdle the tree 
or branch. 



The following reconmiendations for 
the successful control of this beetle are 
based on investigations, experiments, and 
demonstrations conducted during the 
past ten years. 

RECOMMENDATIONS. 

(1) The best time to conduct the con- 
trol work is between October 1 and May 
1. but it must be completed before the 1st 
to middle of May in order to destroy the 
broods of the beetle before tliey begin to 
emerge. 

(2) Locate and mark the hickory trees 

witliin an area of several square" miles ^'°, ^^~"^*" ,'"''™ '° ^7^ °' 
. 1 hlckorj- tfp from wblcb hrooda 

that died during the summer and fall and ot tbp hickory bnrkbeetu hare 
tliose of which part or all of the tops or ;,'^''f^ (.iuthor-s nius.r.- 
large branches died. 

(3) Fell the marked dead trees and cut out all dead or infested 
portions of the remaining marked trees which still have sufficient 
life to make a new growth. 

(4) Dispose of all infested trunks and branches in such a manner 
as to kill the overwintering broods of the beetles in the bark (a) by 
utilizing the wood for commercial products and burning the refuse; 
or (J) by utilizing the wood of the trunks and branches for fuel; 
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or (c) by placing the logs in water and burning the branches and 
tops; or {d) by removing the infested bark from the trunks or logs 
and burning it with the branches or as fuel. 

(5) So far as combating the beetle is concerned it is unnecessary 
and a waste of time to dispose of trees or branches which have been 
dead 12 months or more, because the broods of the destructive beetle 
are not to be found in such trees. 




— iDjorj by the hickory 



(6) Spraying the tops or branches or the application of any sub- 
stance as a preventive is not to be recommended. Nothing will save a 
tree after the main trunk is attacked by large numbers of this beetle 
or after the bark and foliage begin to die. 

(7) The injuries to the twigs (fig. 4) by this beetle do not require 
treatment. 

(8) The bark and wood of dying and dead trees are almost inva- 
riably infested with many kinds of bark and wood boring insects 
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■which can do no harm to living trees. Therefore all efforts should be 
concentrated on the disposal of the broods of the hickory barkbeetle 
according to the above recommendations. 

To insure the protection of the remaining living trees it is very 
important that at least a large majority of the dead infested and 
partially dead infested trees found within an entire area of several 
square miles be disposed of within a single season in order to kill the 
broods of this beetle. Therefore there should be concerted action by 
all owners of hickory trees. 

On account of the value of the hickory for shade and nuts and for 
many commercial wood products it is important that the people of a 
community, county, or State who are in any manner interested in the 
prot«ctioQ of hickory trees should give encouragement and support to 
any concerted or cooperative effort on the part of the owners toward 
the proper control of the hickory barkbeetle. 

Approved : 

James Wilson, 

Secretary of Agriculture. 

Washington, D. C, JVoveTuber S9, 1911. 
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THE LARGER ("ANNA LEAF-ROLLER. 

(Caliiiiili-n rthliiia Cmm.) 

Ity F. 11. flltTTKNDKX. Sc. I).. 

In Charge uf Tnirk Crop and SlorrA Proiluct Iiitfi-t Inrrxligationn. 
RECEXT IXJTTRY .\ND METHOD OK ATTACK. 

DiirinfT the ye«r 1!)11 the leaf-rolling caterpilliir of Calpoilcx 
dklhix Crnm, tillrnoied considerable ntfentioTi from its abnntlnnoe in 
most of the public parks in the District of Cohimbiii, and iit .West 
'irove, Pit.; Norfolk, Va.; \Vest Raleigh, X. C; Jremphi.s, Tenn.; 
Clinton. Miss.; Birminghani, Ahi-; and Or!an<l(n Fhi. In earlier 
years it has ravaged fielfis of canna in portions of Sonth Carolina 
and Alabama. 

Tn Septembei', 1(104, a lot of siwcimens waw received from Mr. 
1-. H. Read, Frnitdale, -Via., who wrote that thousands of the cater- 
pillars were in the fields and that hand-picking was out of the 
luestion. All bronze varieties of cnnna were injured, including 8 
w 10 varieties. Among tliose most attacked were Mississippi, l[ont 
Rlanc, Explorateur Crampbell, and Italia. A few green varieties 
i^erft somewhat affected, bnt as a rule were scarcely touched, ob- 
viously owing to their thicker and tougher leaves. The caterpillar 
wns oljserved lit work only at night. The same year the species was 
obser^'ed somewhat abundantly at Baton Ronge, La., by Prof. .V. L. 
Qiiaintance, and .sparingly at New Orleans, T^a.. by Prof. E. S. G. 
Titus. Although only a few instances of severe injury are cited, 
tliese are doubtless merely representatives of many ivhich were not 
reported. 

August 27, 1905, the writer observed considerable injury by this 
'■siterpillar to many of the (lec<irative canna growing on the gniunds 
"f Ihe Department of Agriculture at Washington, I). C, and after- 
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wards noted similar injury in several of the smaller public parks 
of this city, showing that the uttack was not local, although more 
severe on the department grounds, which had attracted the bnt- 
terflies from afar, doubtless owing to the much 
larger parkage. Caterpillars kept under observa- 
tion had "spun up" for pupation by September 
3, but at this time (here were still many young 
lan'a; present in garden plats, and there was 
evidence that they had been at work at least as 
late as the middle of August, while the age of the 
larva indicated that the butterflies had appeared 
to lay their eggs late in July, but evidently not 
earlier. The cause of this invasion was appar- 
ently that the summer of 1905 was an unusually 
hot one. Heat favors an increase of insects of 
this type. Prevailing southerly winds, however, 
were probably more potent factors in causing 
this migration from the Gulf region northward, 
since the summer of 1906 was still warmer, 
but with much 
jrreater humid- 
ity, and under 
these condi- 
tions only one 
pupa was found 
About one-uiird to. during that en- 

tire year, ; 

The attention of the writer was j 

attracted to injury by this spe- 
cies by the large irregular areas ! 
which were cut away from the i 
margins of the canna leaves. It 

was then noticed that the larva ' 

(fig. 1) begins operations by cut- 1 

ting a small, more or less oblong' ! 

strip about one-haU inch long I 

from the edge of a leaf and fold- ! 

ingit nealiyover on the lower sur- 
face. (See' fig. 2.) Within this 

flap, which is nearly flat, the ^*o. i.~c»t,tm }e«t *j,«wi„g, at i^tt. lutan 
, ,. 1 "i * .. hy an older Inrvn of the lancir csiuia 

larva lives concealed, feeding lenfrniipr. (OriEinai-i 
above and below its retreat. Ah 

it increases its growth the larva makes large incisions in the leafs 
edge, with a correspondingly large flap (fig. 3). It is not until the 
larva is considerably larger that it forms large tubular retreats. (See 



Tia. 1. — Tbe larger 
canna lonf - roller 
(Calpodct rllilltit) : 
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fig. 4.) Rarely a larva folds a portion of the lower side of a leaf 
over the upper surface. This operation may vary under difEerent con- 
ditions in other localities. 

The following year, 1907, this species came under the observation 
of Mr. H. M. Russell, at Orlando, Fla., on August 24. At this time 
he found all stages in great abundance on canna, the lenves of whicli 
were being cut to pieces. Many plants were stripped of leaves down 
to the midrib. 

A TROPUAL INSECT, KILLED Of BY FR08T. 

This species and its injuries have been known for many years, 
vet only one comprehensive article on it has, to our knowledge, 
appeared in any work on 
economic entomology.' al- 
though the insect in its vari- 
ous stages was described in 
detail by Dr. S. H. Scudder 
in his Butterflies of the 
Eastern United States and 
Canada.' The entire ap- 
pearance of the insect from 
the larval stage to the adult 
is indicative of its tropical 
origin, and it is still some- 
what restricted to the South. 
There is a possibility, how- 
ever, that it may graduatly 
extend its present distribu- 
tion if it can obtain a foot- 
ing in greenhouses where 
cannas are grown. 

During 1911, at Wa.sh- 
ington, D. C, the writer 
obtained many specimens of 

rolled-up leaves of canna, some containing pntHc and larva', Novem- 
ber 1 ; and later, November 3, after a frost of 28° F., 1 live pupa, 
1 dead larva, and 2 dead pupa; were found. This material was 
placed under the same conditions as those under which it would 
have remained where found — that is, in the open— but none had trans- 
formed to butterflies up to November 22, showing quite conclusively 
that this material, wliich was carefully handled, would naturally 
have died under the circumstances. In the parks, when the cannas 
were cut. the immatniv stages in leaves were left for n day or two 



Dictized by Google 



4 THE LARGEK CASNA LEAF-BOLLER. 

and afterwards presumably taken away where they would not have 
had an opportunity to transform any more than they would have had 
nnder the conditions previously mentioned. Several days later. 
November 27, only one living pupa was found, and this evidenced 
very little likelihood of ever recovering from the cold, showing con- 
clusively that the species, unless it happens to find sonle unusually 
good place for hibernation, is "killed out" by the severe frosts of 
practically every winter. These conditions may even exist farther 

southward than the 

District of Columbin, 
wherever severe frosts 
arc encountered. 

DESCHIPTI1"E. 

The hiiftcffiij. —Th« 
parent of this singular 
leaf-roller is a butterfly 
belonging to the sub- 
family PamphiliniB of 
the family Hesperiidn-, 
or skippers. It is one 
of the larger skippers. 
with a wing expanse of 
between 1 ond 1 \ inches. 
The head is very broad, 
with large eyes, and llie 
body is thick and heavy. 
The upper surface of 
the bend, thorax, and a 
portion of the abdomen 
is thickly covered with 
long olive hairs. The 
wings are dark brown, 
with white semitrans- 
parent spots, arranged 
as in figure G, a, which 
also shows the location of the masses of yellowish hairs, the contour 
of the wings, and the structure of the antenna;. The lower surfiice 
of the wings is much paler brown, or fulvous, and more nearly 
uniform in color. The head and body are still paler yellowish. 
The adult is sometimes called the Brazilian skipper. 

T/ie eyj is illustrated by Scudder. It is subhemispherical in outline, 
as viewed from the side, and has a convex base, while the surface is 
very irregularly reticulated.in most cases pentagtmally. The broiulest 
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THE LARGER CANNA LEAF-ROLLEB. 5 

diameter is 1.25 mm. ; height about 0.7 mm. Eggs have not been seen 
by the writer, and the color does not appear to have been designated. 

The luroa, or caterpillar, is quite remarkable because of its semi- 
transparency. Its surface is without liair, and the general color is 
moderately pale green, with dark-orange sublriangular liead, which 
is marked by a frontal sublriangular space. The thoracic segments 
are greenish testa- 
ceous and more or 
less tinged with 
orange, at least 
in preserved sjiec- 
imens. The re- 
mainder of the 
body is nearly 
transparent, pre- 
senting a view of 
flio vascular and 
nervous sjsteni be- 
neath the -jliin, as 
illustrated in fig- 
ures 1 and C, 5, 
The length of Hie 
lana, when full 
grown, is about IJ 
inches, but when 
fully extended it 
reaches 2J inches. 

The pupa is 
nearly as striking 
as is the larva. It 
is of similar pale 
greenisli color and 
of the appearance 
shown in figure 6, 
'■, d. The head is 
prolonged into a 
curved process, and 
the tongue extends 
in a nearly straight "■ircm rr«ni whim tbf mrvn rt-a.. ni lort. sninp. BhiwinK 

,. . , T> T""^ wllhln. (OHcfnnl.i 

line considerably 

beyond the pi'olonged anal tubercle. Without the projections it is 

nearly as long as the unextended larva. 

niSTRUn.TION. 

Scudder states that the principal lange of this species is from Cen- 
tra! America to the northern parts of the South American Continent, 
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6 THE LABGGR CASSA. LEAF-ROLLER. 

iilthoiigh it inhabits also the extreme Southern States of our Union. 
So far as can be learned it is known to exist pennanently onl}' in 
the Gulf States, South Carolina, und Porto Bico in our domains. It 
also inliabits Cuba and Jamaica, liowever, and in South America 
occurs as far south as Argentina, where it was years ago reported to 
l>e common by Burmeister. 

In an earlier article on this species (loc. cit.), Scudder's dictum was 
followed and the mentioned occurrence of this species at Bay Bidge, 
Long Island, and at New York City were considered as merely tran- 
sitory. It is evident that such infestations maj- occur in the North 
whenever conditions favor the northward flight of the butterfly. 
These conditions have been mentioned. It JR hardly probable that 
the insect successfully overwintei-s in the District of Columbia or 



northward, but that it flies in a northerly direction whenever there 
are favorable conditions for such a flight. Careful search was made 
by the writer in the parks of New York City in September and Octo- 
Iwr of 1911, as also throughout Lung Island to Itiverhead, but there 
was no evidence whate^■er of the presence of this species in the State 
of New York that year. 

KAKLIKH ACCOINTS OF IN.ITRY. 

In the records of the Bureau of Entomology we have accounts of 
injuries and of other observations on this species, as follows : June 7, 
1880, we received from Dr. J. H. Mellichanip, Bluffton, S. C, n i-eport 
that the lan'a had utterly destroyed some luxuriant plants of Canm 
faccida in his garden, August 9, 18S7, we received from Mr. A. L. 
Townsend, Bay Ridire, Long Island, report tlmt the species did mucli 
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damage to French cannas and to Caladmm esc-uU-ntnm. In our renr- 
ing cages the butterflies hatched June 12 and Augu»it 26. 

The caterpillars appear to affect only plants of the genus Canna, 
when these are obtainable, and sometimes they are »o abundant as to 
do much damage, at times utterly destroying luxuriant plants. Dr. 
H, G. Dyar, of the Bureau of Entomology, mentions n case in which 
the larva; were eating the leaves of canna in the grounds of a hotel 
at Miami, Fla., considerably injuring the appearance of the plants. 

Lin: HISTORY AND IIAHITS. 

Eggs are laid -singly and separately, sometimes in groups of from 
five to seven, on the under surface of leaves. According to Mis3 
Helen King' they hatch in Texas in six days, while in Florida, 
according to Wittfeld, they may hatch in four days. 

On hatching, the caterpillar, as is common with many species, de- 
vours a portion of its eggshell, whereupon, after feeding lightly on a 
leaf, it folds the latter over and confines it in place with a few stitches 
of silk, enlarging its retreat as it develops. Fnmi the tubular case 
thus formed it feeds along the edges and retreats within when dis- 
turbed. It is careful to eject all excreta and exuvia?, but in spite of 
its cleanliness the caterpillar is frequently attacl<ed by disease. 

Dr. Dyar' has ascertained that there are customarily five stages 
of this larva. The larva, when full grown, develops t« a pupa in ita 
resting place, " held by a transverse loop and n band of silk for the 
cremaster. * • * The cremasterial band is attached at one end to 
the leaf; at the other to the transverse thread," This accurately de- 
scribes the pupal case as observed in specimens received at this office. 

According to data accumulated by Scudder, the butterfly is on the 
wing in southern Florida in May, and from eggs laid in the middle 
«f the month the butterflies reappear in the first half of June. In 
South Carolina the season is a little later, and there mature cater- 
pillars have been observed before the middle of June and fresh but- 
terflies from the 12th of the month to the end. Scudder concludes 
that there are two' generations before midsummer. Judging by 
recent experience there are likely to be two more generations before 
(•oid weather, but we do not know how the winter is passed. The 
moths from one of these generations appear in the latter part of 
•'September. 

Of the butterfly Angus has stated that he was attracted to an indi- 
vidual, which he captured near New York City, " by the peculiarity 
of it.s movements on the wing; they were very undulating, like those 
of gnats, as they rose and fell almost perpendicularly and in a very 
easy manner."' Wittfeld adds that one of the favorite times for 
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8 THE liAROER CANNA LEAF-BOLLER. 

flight of the butterfly in fair weather is after sundown. Miss Helen 
King describes its motion as " very rapid," 

VARIETIES OF CANNA MOST AFFECTED. 

The question as to whether dark varieties of caiina are more 
affeote<l by this species than are green ones remains for further in- 
vestigation. In the District of Columbia the green-foliage varieties 
which have come under the writer's observations are considerably 
more affected than the darker ones. 
When, however, the insect becomes 
very abundant it attacks all va- 
rieties. One correspondent, men- 
I tioned on the introductory page, 
has stated of the occurrence of 
this species in the Gulf region tliat 
it affects more particularly the 
dark varieties. A leaf showing 
severe injury by this species of 
leaf-roller is illustrated in figure 
7, and n bed of cannas showing 
similar injury is shown in figure 8, 

NATURAL F,XEMTF.S. 

Tn spite of years of experience 
with this species, neither Mr. Rus- 
sell nor the writer has been able 
to observe any form of disease, 
but Mr. E. G. Smyth, when- work- 
ing under the writer's direction at 
Diamond Springs, Va., observed 
two larva? killed by disease Octo- 
ber 8, 1909. 

During October, 1907, Mr. Rus- 

ri!. 7.— connn i-at Bhowing ndvnneod scll found at Orlando, Fla., quite 
Injury by Innm of (hi- Iniwr cann« ^ number of egg parasitCS. Octo- 
wr 12 he found a canna leaf on 
which were 33 eggs of this species, 5 unhatched, and 2 hatched larvse ; 
26 of these eggs had given out parasites through a very minute hole 
in the side. October IC, 4 unhatched eggs were placed in one vial 
and 16 in another vial. November 1, while away, the eggs hatched 
out 20 minute parasites,' Pcvfarthron m/wH^wm Riley, as identified 
by Mr. A. A. Girault. In the other vial one larva hatched; the rest 
gave forth many minute parasites of the same species and one large 
unidentified parasite.^ These observations, although few in number, 
show a high percentage of egg pnrnsitisni. 
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METHODS OK CONTROL. 

The rolled-over mnrgins of tlie lenves of canmi caused by this 
caterpillar can after a time be very readily detected while the larvro 
are still young. (See fig. 2.) Ijater large holes will appear and the 
rolled-iip leaves will be more prominent unless something is done 
to check the pest. The dark excrement will be found below the 
infested leaves and will also serve to indicate the presence of the 
larva, and after opening any of these rolted-over leaves the insect 
will usually be found therein, or traces of its former presence. All 
of these facts, together with the large size of the insect itself, permit 
its control by hand methods. Iland-pickijig was successfully prjic- 



ticed at Lafayette Square. Washington, D, C, in late July, 1911, 
and on the Department of Agriculture grounds, by squeezing tlio 
leaves with gloved hands. In the former locality the insects were 
very abundant ; in the latter fiiey were so well controlled by hand 
methods as scarcely to be noticed on the many canna plants which 
were grown. 

The usual arsenicals, such as Paris green and arsenate of lead, 
with or without Bordeaux mi.\turc, can be used without any real 
danger of poisoning. Their use is not always desirable, because of 
tlie presence of children, who are allowed to roam into yards which 
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are not protected by gates; but this is not the case with our public 
parks, where- the cannas grow in great profusion and are sutHciently 
protected by frames and wliere warning is always given by the offi- 
cers in charge to keep away from the growing plants. These arsen- 
icals may be used with a knapsack or other hand sprayer in just about 
file same manner as advised against the Colorado potato beetle in 
Bnreiiti of Enlomologj- Circular 87, a copy of wbicb may be obtained 
on application to the Department of Agriculture. 

It can not be too strongly emphasized that whatever method is 
used, whether spraying or hand-picking, should W inaugurated early 
in the season to prevent serious injury later on. 

Approved: 

James Wjijjos, 

St'cretutn/ of Agririilttiri: 
Washiijoton, 1>. C Deremher 20. 1911. 
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TWO DE8TRUCTITE TEXAS ANTS. 

By W. D. HuHTEB, 
In Charge of Southern Field-Crop Insect Invvntlgations. 

THE CUTTINQ OR PABASOL ANT. 
(Attn texana Buckley.) 

Tlie KO-called cutting or parasol ant {Atta texana Buckley) is well 
known to residents of the region in which it occurs. The colonies 
are located in sandy soil, generally in the timher, and consist of low 
mounds of considerable extent covered with numerous craters about 
18 inches in diameter. The ants have the habit of cutting the leaves 
from a great variety of plants and of carrying them to their nests. 
In many cases the attack is concentrated on one tree, which may bo 
entirely defoliated in a single night. The species is of a reddish- 
brown color. The colonies contain individuals showing great dif- 
ferences in size, as will be explained later. 

DISTRIBUTION. 

The range of this species is rather restricted. It is known only 
from a limited area in south-central Texas. This area extends trom 
the Brazos River as far north as Waco to the Gulf, westward as far 
as San Antonio, and southward to the vicinity of Alice. The ant is 
most common in the valleys of the Colorado, Guadalupe, Comal, and 
San Antonio Rivers. In these situations it is evidently increasing 
in numbers frtan year to year. In many cases the nests occupy the 
land practically continuously for many miles up and down the valleys. 



The nests consist of underground chambers with several openings 
or craters. The surplus openings seem to be provided for tlie pur- 
pose of ventilating the underground passages. The nests are located 

S6463''— Clr. 148—12 
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2 TWO DESTRUCTIVE ANTS. 

generally in sandy soil. The more comp»ct soils seem lo be un- 
favorable for their construction. A very common location for a 
colony is a sandy promontory, well lighted by the sun, in the bend 
of a river. 

The large irregular mounds are due to the leveling by the wind 
and rains of the circular ridges of sand, brought from beneath 
the surface, which surround the oiwnings. Consequently, each of 
the mounds is an indication of the activity of the ants for many years. 
Beneath these mounds are numerous chambers connected by narrow 
passages, and there may be direct connection by these channels over 
an area of several hundred square feet. 

Tiie habits of this insect have attracted great attention from scien- 
tists and others. The ants cut the leaves from trees and cany 
them to the nests. Each leaf is finely divided and made into small 
pellets. In this work the mandibles and legs of the ants are utilized. 
The small masses are placed upon the so-called fungus garden, where 
they furnish a growing medium for the growth of a fungus whidi 
furnishes tiie colony with food. As the supply of fungus is con- 
sumed the ants add to the old mass, so that eventually the nests are 
found to contain large spongy formaticsis on the outer portion of 
which the slender threads of the fungus are growing. Evidently 
the ants exercise great care in preventing the contamination of the 
fungus garden by any but the sole species of fungus that is utilized. 

The ant is active throughout the greater part of the year. In 
fact, it becomes quiet for only a very short time when the winter 
cold is most severe. It is disinclined to work during verj" hot 
weather. During the cooler months its activity extends through- 
out the day, but during the summer it is confined to the night. The 
distance over which foraging expeditions take place may be 200 
yards or even more. Practically all species of plants seem to be 
suitable for food, although it is noticeable that only one species is 
attacked at a time. Dr. W. M. MTieeler, who has made very careful 
studies of these ants, has noted that the same colony may feed upon 
a wide variety of plants at diflferent times, but he never observed 
the individuals of a colony collecting different varieties at the same 
time.' Among cidtivated crops, cotton, com, fniit trees, sorghum, 
and many others are attacked. Among wild plants, forest trees are 
favored, and frequently the Spanish moss is used. The various 
species of oaks seem to be more or less immune, either on account 
of the texture of the leaves or the tannic acid they contain. This 
immunity is by no means absolute, however, as Dr. Wheeler and Mr. 
J. D. Mitchell have obsen-ed the ants making iise of snch rough 
leaves as those of the live oak. 

at North America. Bal. Amer. Miis. Nat. 
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The colonies of this ant are formed by the fli^t of the females to 
some point not far distant from the nest. The queen allots, digs 
beneath the surface, deposits a small quantity of the fungus from 
the original nest, and on it deposits a number of eggs. 



This ant occurs in five forms, namely, soldiers, large workers 
(media), small workers (minima), males, and females. The soldiers 
are from 10 to 12 mm. in length, with enormously developed heads. 
The large workers, or media, resemble the soldiers, although the 
head is somewhat smaller, and the length of the body is between 
3 and 9 mm. The small worker forms, called minima, are from 1.5 
to 2.5 mm. in length. The head is still smaller than in the media. 
Each of these three forms has a special function in the nest. The 
soldiers are concerned primarily with the protection of the nest. 
They do not sting, but bite with their mandibles, which are strong 
enough to draw blood. The large workers and small workers are 
busied principally with the gathering of leaves for the fungus garden 
and the preparation of the material on which the fungus grows. 
The remaining forms are the males and females. These are much 
larger than the other forms. Tlie female is about 18 mm. in length. 
The color is dark brown, although the legs are somewhat reddish. 
The body is covered with dense tawny hair. The wings, which are 
shed soon after the flight of the queen, are reddish brown, especially 
along the anterior borders. The males are from 13 to 14 mm. long 
with a head of small size which contrasts greatly with that of the 
worker forms. The body is densely covered with long yellowish 
hairs, as is the case with the females. 

REPRESSION. 

The fact that this ant does not continue to attack one species of 
plant continuously, but changes from one to another at frequent 
intervals, causes it to be of less importance in tlie destruction of 
vegetation than it would be otherwise. Nevertheless, the damage 
to growing crops is frequently heavy, and complaints have become 
more numerous in recent years on account of the greater abundance 
of the ants. In many places considerable areas of land are not 
planted to crops on account of the danger of attack. In all such 
i'ituations it is necessary to resort to repressive means. 

The best method of control is undoubtedly by means of potassium 
cyanid.' Mr. J. D. Mitchell has conducted the experiments upon 

'Tbp DBG at potasRlum oynnM in vatrr nolaliaD against nnta van flnt follDwril by 
Unani. R. S. WogluDi anil Wm. Wood. (S«e .Touriml ol EcoD»in[c Ii:ntomoloBy, vol. 1, 
pp. 348-046. IBOH.I Mr. II. O. Manth ban alxo ui>«d It. (See Bui. 64. Pt. IX, U. 9. 
I>ept. Agr., Bur. Ent.. pp. 74-78, leiO.) 
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which this conclusion is based. He used 98 per cent potassium 
cyanid at the rate of 1 ouDce to 1 quart of water. After careful 
mixing this liquid was poured into each of the openings in several 
nests, a quart to< each opening. In every case it was found that the 
destruction of the colony followed after one or two applications. 
The cost of this method is small, but of course will assume consider- 
able proportions in areas where the ants are very numerous. Even 
under such conditicHis it will undoubtedly well pay for the expense 
and is advised nl>ove all methods that can be followed. 

The use of carbon bisulphid is not practical on account of the very 
extensive excavations the ants make in the sand. Some may be killed, 
but effective work can not be done unless the insecticide is forced into 
the earth by pressure, and this requires special apparatus. Moreover, 
the expense would be much greater than in the case of the cyanid 
method just described. 

Some years ago certain persons in southern Texas followed the 
destruction of this ant as a regular business. They used siUphur and 
a special apparatus for forcing the fumes into the nests. The ma- 
chine consisted of an oven in which the sulphur was burned. The 
fumes were passed through a pipe by forced draft, and the end of 
this pipe was inserted into the ground in the middle of the colony. 
Before the oven was started all of the openings of the nest were care- 
fully closed. It is said that remarkable success accompanied this 
method. It may be found to be advisable to use this method for 
large areas of the infested lands or where several planters can 
cooperate. 

Mr. C. L. Marlatt has described a method of destruction of ants 
which is in use in Cuba : 

It conelntn In digging a hole 6 feet deep by 3 or 4 feet wide In the midst or 
the colony. This bole la filled with dry brush and a roaring Are started. Into 
this Is then iKtiired n liuL-ketfiil of jiowdered solpbur. The opening Is closed 
with n laf'ge Iron plate. Through a hole In the colter of this plate atr is 
forced down into the bumluK mase with a large tallows.' 

THE AQBICULTUSAL OB HILLOCK ANT. 
(Pog<mi>myrmcx harbatva nwleiarioiut Buckley.) 

The nests of the agricultural or hillock ant {Pogonomyrmex har- 
hatus ■molefaciens Buckley) are conspicuous in the territory in which 
they occur on account of the fact that the ants do not allow any 
vegetation to grow in a circular area about them. The mounds are 
1.5 inches or more in diameter and are frequently covered with parti- 
cles of earth or sand from beneath the surface which contrast strongly 
with the surrounding soil. The bare areas around the mound may 
be 10 feet or moro in dinmeter. 



< See W. M. Wbeelpr 
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DISTRIBDTION. 

The agricultural ant occurs from the Brazos Kiver westward. 
West of San Antonio it is replaced by closely allied forms. Farther 
north, in Kansas and Nebraska, a distinct species {P. occidental/a 
Cress.) occ\irs. The agricultural ant is conspicuously a resident of 
open places and does not occur in wooded locnlittes. 



This ant swarms early in the season, generally after a rain. At 
such times the males and females come out of the neet in great num- 
bers, covering the ground for many feet Mating takes place at this 
time, after which the females fly away. When they alight their 
wings are cast and they begin to dig a cell for a new colony. Tlie 
males after mating are driven away by the workers or killed if they 
persist in returning to the nest. At the time of this swarming multi- 
tudes of the ants are destroyed by birds and horned lizards. 

Many years ago it was announced that the agricultural ant actu- 
ally plants certain grasses in order to obtain quantities of seed to use 
in provisioning the nests. In fact, it was on this supposition that 
one of the common names which have come into use was given it. 
Upon earefid investigation, however, it was found that the ant does 
not plant seed intentionally, although it undoubtedly does so acci- 
dentally. The facts were brought out by Prof. W. M. ^Vheeler. The 
seeds of several species of grass and common weeds are taken into 
the nests. ^Vhen the moisture is too great in the nest some of these 
seeds sprout and thus become unsuitable for food. Under such cir- 
eumstances the ants carry out the sprouted seeds and deposit them in 
Ihe immediate vicinity of the nest where many take root and grow. 
Of course, this can not be considered intentional planting of the 
seeds, because the ants deal with the sprouted grain exactly as they 
would with any substance that was unsuitable in their nests; that is, 
they simply carry it out and throw it away. 



The economic importance of the agricultural ant is due to the fact 
that it will not allow vegetation to grow in the immediate vicinity 
of its nest and to its powerful sting wliich it uses on the slightest 
provocation. If the colonies happen to be in fields such as alfalfa, 
com, or cotton, the area of loss may amoimt to considerable, and the 
same is true to a certain d^;ree of pasture and range lands. More- 
over, in fields which are mowed the mounds interfere with the work- 
ing of the machine, and the ants are Hkely to attack the horses. 
There is some degree of compensation for the loss of the land cleared 
by the ants. It wiU be noted that in a circle just outside of the area 
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that is cleared the plants grow with great luxuriance. Frequently 
these plants become quite conspicuous in the field. This redoubled 
growth is due apparently to the fact that the underground tunnels of 
the ants loosen up the soil and have somewhat the effect of deep plow- 
ing. It is not likely that the increased growth under these condi- 
tions offsets entirely the loss in the area where no plants are allowed 
to grow, but it is sufficient to reduce the importance of the insect to 
some extent. Mr. J. D. Mitchell, who has made many careful obser- 
vations on this species, believes that the actual damage inflicted is 
generally overestimated. 

The sting of the agricultural ant is at least as severe as that of a 
bumblebee. It is speedily inflicted on any animal that approaches 
the nest. Consequently, colonies located in the vicinity of houses 
or on roads or paths frequently become decided nuisances. The best 
local applications for stings are aqua ammonia or bicarbonate of 
soda (baking soda). When fainting or dizziness occurs, as is fre- 
quently the case, a few drops of ammonia taken internally will be 
helpful. 

NATORAL ENXMIE8. 

Natural enemies exert some repressive influence upon agricultural 
ants. The most important enemy among the birds is the great- 
tailed grackle {Megaqtmcalus major otcct-owttw), commonly known as 
the jackdaw. The following additional Texas birds are known to 
prey upon species of Pogonomyrmex, according to records in the 
BtologicftI Survey: Upland plover (Bartramia lontjicauda) , burrow- 
ing owl (Speotyto cunicuJaria hypogcea), Texas nighthawk {Chor- 
dciies acutipenrds texensh), f^issor -tailed flycatcher [Mvscivora foi'- 
flcata), kingbird {Tyrarmus tyrannus), redbird {Cardinuliji cartti- 
nali)i), and mockingbird (MirriMs polyfflottos). The homed lizard 
{Phrynoaoma cornuiitm) includes agricultural ants as a part of its 
regular diet. 



As in the ca.se of the cutting ant, the destruction of this species 
can best be brought about by the use of the solution of potassium 
cyanid in water. Mr. J. D. Mitchell conducted experiments at Vic- 
toria, Tex., which showed that this was a perfectly satisfactory 
method. It is much cheaper and easier of application than in the 
case of the cutting ant on account of the fact that the underground 
portion of the nest is much less extensive. A pint of liquid is suf- 
ficient for even a large colony, though sometimes a second applica- 
tion may be neccs,siiry. 

Carlwn bisulphid is also a good remedy and can be applied in 
a very simple manner. All that is necessary is to pour about 2 
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ounces into the opening of the nest. The opening need not be closed. 
As the gas is much heavier than air, it sinl^s into the innermost 
recesses and kills all of the ants in the colony. Setting fire to the 
liquid is of no benefit. In fact, it is likely to lessen its efficiency. The 
poison may be applied at any time of the day, regardless of the 
number of the ants that are outside the nest. The destruction 
of the colony depends upon the killing of the queen, and she remains 
in the nest at all times, except when the swarming flight is under 
way, for a very short time in the spring. 

Sometimes Paris green or other arsenicals are used in the attempt 
to control this species. They are generally applied by simply pour- 
ing a handful into the openings. Many of the ants are killed, but 
a large part of the brood is not affected, and the colony soon becomes 
as numerous as ever. In some cases where this method has been 
followed persistently the ants have moved their nest a few feet away 
and have become reestablished perfectly in a short time. For these 
reasons the use of arsenicals can not be considered satisfactory. 

Another method sometimes followed, which is of little practical 
use, is trapping the ants in bottles. If a large bottle is buried in the 
ground in the vicinity of the nest with the neck flush with the sur- 
face the ants soon begin an exploration and fall inside. The noise 
they make in the bottle attracts many others. In this way in the 
vicinity of a populous colony a large bottle may be filled in a short 
time. The objection to this procedure is that it only reduces the 
strength of the colony. The immature stages and the queen are not 
affected, and the colony soon regains its former numbers. 

Approved : 

Jahbb Wilson, 

Secretary of AgriovltuTe. 

Washington, D. C, January 18, 1912. 
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